We Claim ; 

1. An alkene fluoroalkanol having the structure of formula (III) 




R' is selected from hydrogen, CrC24 alkyl, substituted C1-C24 alkyl, C1-C24 alkoxy, 
and substituted C1-C24 alkoxy; 

is selected from hydrogen, C1-C24 alkyl and substituted C1-C24 alkyl; 

R*^ , R"*, and R^ are independently selected from hydrogen, C1-C24 alkyl, and 
substituted C1-C24 alkyl, and further wherein any two of R\ R^, R^, R"*, and R^ may be taken 
together to form a ring; 

R^"^ is selected from hydrogen, C1-C24 alkyl, substituted C1-C24 alkyl, and -(CO)-R in 
which R is hydrogen, hydroxyl, halo, C1-C24 alkyl, substituted CrC24 alkyl, amino, C1-C24 
alkylamino, or di(Ci-C24 alkyl)amino; and 

R^"^ is CrC24 alkyl or substituted C1-C24 alkyl, and further wherein R^"^ and R^"^ may 
be taken together to form a ring, with the proviso that at least one of R^^ and R^^ is 
fluorinated. 
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2. The alkene fluoroalkanol of claim 1, wherein: 

is selected from hydrogen, Ci-Cn alkyl, CrCi2 hydroxyalkyl, fluorinated C1-C12 
alkyl, fluorinated C3-C12 hydroxyalkyl, fluorinated C3-C12 alkyl substituted with a protected 
hydroxy 1 group, and C1-C12 alkoxy; 

is selected from hydrogen, C1-C12 alkyl, and substituted C1-C12 alkyl; 

R^ , R^, and R^ are independently selected from hydrogen, C1-C12 alkyl, C1-C12 

hydroxyalkyl, fluorinated C1-C12 alkyl, fluorinated C1-C12 hydroxyalkyl, and fluorinated C|- 

1 2 

C12 alkyl substituted with a protected hydroxy! group, and further wherein any two of R , R , 
R^, R"^, and R^ may be taken together to form a C3-C30 alicyclic group; 

R^"^ is selected from hydrogen, C1-C12 alkyl, C1-C12 haloalkyl, and carboxyl; and 

R^^ is C1-C12 alkyl or fluorinated C1-C12 alkyl. 

3. The alkene fluoroalkanol of claim 2, wherein: 

R* is selected from hydrogen, Ci-Cg alkyl, CpCg alkoxy, and fluorinated hydroxyalkyl 
having the structure -(L*)ni-CR^R^-OH in which nl is zero or 1, is Ci-Ce aliphatic, R^ is 
selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^ is fluorinated Ci-Cg 
alkyl; 

R^ is hydrogen or Ci-Cg alkyl; 

R^ , R"*, and R^ are independently selected from hydrogen, Ci-Cg alkyl, and fluorinated 
hydroxyalkyl having the structure -(L^)n2-CR^'^R^'^-0H in which n2 is zero or 1, is Ci-Ce 
aliphatic, R^"^ is selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^"^ is 
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fluorinated Ci-Cs alkyl, and further wherein any two ofR\ R^, R\ R"*, and R^ may be taken 
together to form a C3-C18 alicyclic group; 

R^"^ is selected from hydrogen, CpCs alkyl, and fluorinated Ci-Cg alkyl; and 

R^^ is CrCg alkyl or fluorinated Ci-Cg alkyl. 

4. The alkene fluoroalkanol of claim 3, wherein: 

R* is selected from hydrogen, CrC4 alkyl, CrC4 alkoxy, and -(L^)ni-CR^R^-OH in 
which nl is zero or 1, is C1-C4 aliphatic, R^ is selected from hydrogen, methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl, and R^ is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl; 

R^ is hydrogen or C1-C4 alkyl; 

R^, R"*, and R^ are independently selected from hydrogen, C1-C4 alkyl, and -(L^)n2- 
^j^8Aj^9A_Qjj ^hich n2 is zero or 1, is CrC4 aliphatic, R^"^ is selected from hydrogen, 
methyl, trifluoromethyl, difluoromethyl, and fluoromethyl, and R^"^ is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl, and further wherein any two of R*, R^, R^ 
R"*, and R^ may be taken together to form a C3-C12 alicyclic group; 

R^^ is selected from hydrogen, C1-C4 alkyl, semi-fluorinated C1-C4 alkyl, and 
perfluorinated C1-C4 alkyl; and 

R^"^ is selected from C1-C4 alkyl, semi-fluorinated C1-C4 alkyl, and perfluorinated d- 
C4 alkyl. 

5. The alkene fluoroalkanol of claim 4, wherein R^"^ and R^"^ are both trifluoromethyl. 
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6. The alkene fluoroalkanol of claim 4, wherein one of R and R is methyl and the 
other is trifluoromethyl. 

7. A method for synthesizing an alkene fluoroalkanol, comprising contacting (a) an 
olefinic reactant directly substituted on an olefinic carbon atom with a substituted or 
unsubstituted methyl group with (b) an asymetrically substituted fluorinated ketone, under 
reaction conditions and for a time period effective to allow addition of the olefinic reactant to 
the carbonyl carbon of the fluorinated ketone. 

8. The method of claim 7, wherein the substituted or unsubstituted methyl group is of 
the formula -CHR'R^, such that the olefinic reactant has the structure of formula (I) 



R' is selected fi-om hydrogen, C1-C24 alkyl, substituted C1-C24 alkyl, CrC24 alkoxy, 
and substituted C1-C24 alkoxy; 

R^ is selected firom hydrogen, CrC24 alkyl and substituted C1-C24 alkyl; 



(I) 




wherein: 
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, R"*, and R^ are independently selected from hydrogen, C1-C24 alkyl, and 
substituted C1-C24 alkyl; and 

further wherein any two of R\ R^, R\ R"*, and R^ may be taken together to form a 

ring. 

9. The method of claim 8, wherein: 

R} is selected from hydrogen, C1-C12 alkyl, C1-C12 hydroxyalkyl, fluorinated C1-C12 
alkyl, fluorinated CrCn hydroxyalkyl, fluorinated C1-C12 alkyl substituted with a protected 
hydroxyl group, and C1-C12 alkoxy; 

R^ is selected from hydrogen, C1-C12 alkyl, and substituted C1-C12 alkyl; 

R^R^ andR^ are independently selected from hydrogen, C1-C12 alkyl, C1-C12 
hydroxyalkyl, fluorinated C1-C12 alkyl, fluorinated C1-C12 hydroxyalkyl, and fluorinated Ci- 
C12 alkyl substituted with a protected hydroxyl group; and 

further wherein any two ofR\ R^, R^, R"^, and R^ may be taken together to form a C3- 
C30 alicyclic group. 

10. The method of claim 9, wherein: 

R^ is selected from hydrogen, CpCg alkyl, Ci-Cg alkoxy, and fluorinated hydroxyalkyl 
having the structure -(L*)ni-CR^R^-OH in which nl is zero or 1, is Ci-Ce aliphatic, R^ is 
selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^ is fluorinated Ci-Cg 
alkyl; 

R^ is hydrogen or CrCg alkyl; 
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, R^ and are independently selected from hydrogen, Ci-Cg alkyl, and fluorinated 
hydroxyalkyl having the structure -(L^)n2-CR^'^R^'^-0H in which n2 is zero or 1, is CrCe 
aliphatic, R^"^ is selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^"^ is 
fluorinated d-Cg alkyl; and 

fiirther wherein any two of R\ R^, R^, R"*, and R^ may be taken together to form a C3- 
C18 alicyclic group. 

11. The method of claim 10, wherein: 

R' is selected from hydrogen, C1-C4 alkyl, C1-C4 alkoxy, and -(L*)ni-CR^R^-OH in 
which nl is zero or 1, lMs C1-C4 aliphatic, R^ is selected from hydrogen, methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl, and R^ is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl; 

R^ is hydrogen or C1-C4 alkyl; 

R^, R"^, and R^ are independently selected from hydrogen, C1-C4 alkyl, and -(L^)n2- 
CR^^R^'^-OH in which n2 is zero or 1, is C1-C4 aliphatic, R^"^ is selected from hydrogen, 
methyl, trifluoromethyl, difluoromethyl, and fluoromethyl, and R^"^ is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyl; and 

ftirther wherein any two of R\ R^, R^, R"^, and R^ may be taken together to form a C3- 
C12 alicyclic group. 

12. The method of claim 11, wherein the olefinic reactant is selected from 
isobutylene, pinene, butenyl methyl ether, isopropenyl methyl ether, exo-2-methylene 
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norbomane, 5-vinyl-2-norbomene, exo-methylene cyclopentane, and exo-methylene 
cyclohexane. 

13. The method of claim 7, wherein the fluorinated ketone has the structure of 
formula (II) 



R*^ is selected from hydrogen, C1-C24 alkyl, substituted CrC24 alkyl, C3-C25 
acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, (fluorinated C2-C24 acyl)-substituted 
difluoromethyl, and -(CO)-R in which R is hydrogen, hydroxyl, halo, C1-C24 alkyl, substituted 
CrC24 alkyl, amino, C1-C24 alkylamino, or di(C|-C24 alkyl)amino; and 

R^ is Ci-C24 alkyl or fluorinated C1-C24 alkyl, with the provisos that R^ and R^ are 
different or taken together to form a ring, and at least one of R^ and R^ is fluorinated. 

14. The method of claim 8, wherein the fluorinated ketone has the structure of 



(II) 




wherein: 



formula (II) 



O 



(II) 




wherein: 
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is selected from hydrogen, CrC24 alkyl, substituted C1-C24 alkyl, C3-C25 
acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, (fluorinated C2-C24 acyl)-substituted 
difluoromethyl, and -(CO)-R in which R is hydrogen, hydroxyl, halo, CrC24 alkyl, substituted 
CrC24 alkyl, amino, CrC24 alkylamino, or di(Ci-C24 alkyl)amino; and 

R^ is CrC24 alkyl or fluorinated C1-C24 alkyl, with the provisos that R^ and R^ are 
different or taken together to form a ring, and at least one of R^ and R^ is fluorinated, 

15. The method of claim 14, wherein R^ is selected from hydrogen, C1-C24 alkyl, 
substituted C1-C24 alkyl, C3-C25 acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, and 
(fluorinated C2-C24 acyl)-substituted difluoromethyl. 

16. The method of claim 15, wherein: 

R^ is selected from hydrogen, CrCi2 alkyl, CpCu haloalkyl, C3-C13 acylmethyl, 
(fluorinated C2-C12 acyl)-substituted methyl, and (fluorinated C2-C12 acyl)-substituted 
difluoromethyl; and 

R^ is C1-C12 alkyl or fluorinated C1-C12 alkyl. 

17. The method of claim 16, wherein: 

R^ is selected from hydrogen, Ci-Cs alkyl, fluorinated CrCg alkyl, C3-C9 acylmethyl, 
(fluorinated C2-C8 acyl)-substituted methyl, and (fluorinated C2-C8 acyl)-substituted 
difluoromethyl; and 

R^ is Ci-Cg alkyl or fluorinated Ci-Cg alkyl. 
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18. The method of claim 17, wherein: 

is selected from hydrogen, C1-C4 alkyl, semi-fluorinated CrC4 alkyl, 
perfluorinated C1-C4 alkyl, and R*^-(CO)-CR^^R* in which R^^ and R* * are H or F and R*^ is 
methyl or trifluoromethyl; and 

R^ is selected from C1-C4 alkyl, semi-fluorinated C1-C4 alkyl, and perfluorinated Ci- 
C4 alkyl. 

19. The method of claim 18, wherein one of R^ and R^ is methyl and the other is 
trifluoromethyl. 

20. The method of claim 18, wherein R^ is R^^-(CO)-CR*^R^^-. 

21. The method of claim 20, wherein the fluorinated ketone is selected from 
trifluoroacetylacetone and hexafluoroacetylacetone, 

22. A method for synthesizing an alkene fluoroalkanol, comprising contacting (a) an 
olefinic reactant directly substituted on an olefinic carbon atom with a substituted or 
unsubstituted methyl group with (b) a fluorinated carbonyl compound under reaction 
conditions and for a time period effective to allow addition of the olefinic reactant to the 
carbonyl carbon of the fluorinated carbonyl compound, with the proviso that the fluorinated 
carbonyl compound is other than hexafluoroacetone. 
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23. The method of claim 22, wherein the substituted or unsubstituted methyl group is 
of the formula -CHR*R^, such that the olefmic reactant has the structure of formula (I) 



(I) 




wherein: 

is selected from hydrogen, C1-C24 alkyl, substituted CrC24 alkyl, C1-C24 alkoxy, 
and substituted C 1 -C24 alkoxy; 

R^ is selected from hydrogen, C1-C24 alkyl and substituted C1-C24 alkyl; 

R^ , R"*, and R^ are independently selected from hydrogen, C1-C24 alkyl, and 
substituted CrC24 alkyl; and 

further wherein any two of R\ R^, R^, R"*, and R^ may be taken together to form an 
alicyclic group. 

24. The method of claim 23, wherein: 

R* is selected from hydrogen, CrCi2 alkyl, C1-C12 hydroxyalkyl, fluorinated C1-C12 
alkyl, fluorinated C1-C12 hydroxyalkyl, fluorinated CrCi2 alkyl substituted with a protected 
hydroxy 1 group, and C1-C12 alkoxy; 

R is selected from hydrogen, C1-C12 alkyl, and substituted C1-C12 alkyl; 
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, and R^ are independently selected from hydrogen, Crdz alkyl, C1-C12 
hydroxyalkyl, fluorinated C1-C12 alkyl, fluorinated C1-C12 hydroxyalkyl, and fluorinated d- 
C12 alkyl substituted with a protected hydroxy 1 group; and 

further wherein any two of R\ R^, R\ R"*, and R^ may be taken together to form a C3- 
C30 alicyclic group. 

25. The method of claim 24, wherein: 

R* is selected from hydrogen, Ci-Cg alkyl, Ci-Cg alkoxy, and fluorinated hydroxyalkyl 
having the structure -(L^)nrCR^R^-OH in which nl is zero or 1, is C1-C6 aliphatic, R^ is 
selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^ is fluorinated Ci-Cg 
alkyl; 

R^ is hydrogen or Ci-Cg alkyl; 

R^ , R"^, and R^ are independently selected from hydrogen, Ci-Cg alkyl, and fluorinated 
hydroxyalkyl having the structure -(L^)n2-CR^^R^^-0H in which n2 is zero or 1, is Ci-Ce 
aliphatic, R^^ is selected from hydrogen, Ci-Cg alkyl, and fluorinated Ci-Cg alkyl, and R^^ is 
fluorinated Ci-Cg alkyl; and 

fiirther wherein any two of R\ R^, R^, R"*, and R^ may be taken together to form a C3- 
Cig alicyclic group. 

26. The method ofclaim 25, wherein: 

R* is selected from hydrogen, C1-C4 alkyl, C1-C4 alkoxy, and -(L*)ni-CRV-OH in 
which nl is zero or 1, lMs C1-C4 aliphatic, R^ is selected from hydrogen, methyl. 
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trifluoromethyl, difluoromethyl, and fluoromethyi, and R is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyi; 
R is hydrogen or CrC4 alkyl; 

R^, R'*, and R^ are independently selected from hydrogen, C1-C4 alkyl, and -(L^)n2- 
CR^^R^^-OH in which n2 is zero or 1, is C1-C4 aliphatic, R^"^ is selected from hydrogen, 
methyl, trifluoromethyl, difluoromethyl, and fluoromethyi, and R^"^ is selected from methyl, 
trifluoromethyl, difluoromethyl, and fluoromethyi; and 

fiirther wherein any two of R\ R^, R\ R"*, and R^ may be taken together to form a C3- 
C|2 alicyclic group. 

27. The method of claim 26, wherein the olefinic reactant is selected from 
isobutylene, pinene, butenyl methyl ether, isopropenyl methyl ether, exo-2-methylene 
norbomane, 5-vinyl-2-norbomene, exo-methylene cyclopentane, and exo-methylene 
cyclohexane. 

28. The method of claim 22, wherein the fluorinated carbonyl compound has the 
structure of formula (II) 



(11) 




wherein: 
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is selected from hydrogen, C1-C24 alkyl, substituted CrC24 alkyl, C3-C25 
acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, (fluorinated C2-C24 acyl)-substituted 
difluoromethyl, and -(CO)-R in which R is hydrogen, hydroxyl, halo, C1-C24 alkyl, substituted 
CrC24 alkyl, amino, C1-C24 alkylamino, or di(C|-C24 alkyl)amino; and 

R is C1-C24 alkyl or fluorinated C1-C24 alkyl, and further wherein R and R may be 
taken together to form a ring, with the proviso that at least one of R^ and R^ is fluorinated. 

29. The method of claim 23, wherein the fluorinated carbonyl compound has the 
structure of formula (II) 



R^ is selected from hydrogen, C1-C24 alkyl, substituted C1-C24 alkyl, C3-C25 
acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, (fluorinated C2-C24 acyl)-substituted 
difluoromethyl, and -(CO)-R in which R is hydrogen, hydroxyl, halo, C1-C24 alkyl, substituted 
C1-C24 alkyl, amino, C1-C24 alkylamino, or di(CrC24 alkyl)amino; and 

R^ is C1-C24 alkyl or fluorinated CrC24 alkyl, and further wherein R^ and R^ may be 
taken together to form a ring, with the proviso that at least one of R^ and R^ is fluorinated. 



0 



(II) 




wherein: 



IBM No. ARC920030073US1 



-60- 



30. The method of claim 29, wherein is selected from hydrogen, C1-C24 alkyl, 
substituted CrCi^ alkyl, C3-C25 acylmethyl, (fluorinated C2-C24 acyl)-substituted methyl, and 
(fluorinated C2-C24 acyl)-substituted difluoromethyl. 

3 1 . The method of claim 30, wherein : 

is selected from hydrogen, CrCi2 alkyl, C1-C12 haloalkyl, C3-C13 acylmethyl, 
(fluorinated C2-C12 acyl)-substituted methyl, and (fluorinated C2-C12 acyl)-substituted 
difluoromethyl; and 

R^ is C1-C12 alkyl or fluorinated C1-C12 alkyl. 

32. The method ofclaim 31, wherein: 

R^ is selected from hydrogen, Ci-Cg alkyl, fluorinated Ci-Cg alkyl, C3-C9 acylmethyl, 
(fluorinated C2-C8 acyl)-substituted methyl, and (fluorinated C2-C8 acyl)-substituted 
difluoromethyl; and 

R^ is Ci-Cg alkyl or fluorinated d-Cs alkyl. 

33. The method of claim 32, wherein: 

R^ is selected from hydrogen, C1-C4 alkyl, semi-fluorinated C1-C4 alkyl, 
perfluorinated CrC4 alkyl, and R^^-(C0)-CR^^R'*- in which R'^and R^* are H or F and R^^ is 
methyl or trifluoromethyl; and 

R^ is selected from C1-C4 alkyl, semi-fluorinated C1-C4 alkyl, and perfluorinated Ci- 
C4 alkyl. 
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